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WHAT WE CLAIM IS: 

1. A zoom len£ system comprising in order from an 
object side of said z&om lens system: 

a first lens grodp having positive refracting power, 
a second lens grcLp that has negative refracting power 
and moves from an objek side to an image plane side of said 
system during zooming f^rom a wide-angle end to a telephoto 
end of said system, 

a third lens group lhaving positive refracting power, and 
a fourth lens group that has positive refracting power 
and is movable during zoLiing, wherein: 

said first lens grolp comprises two lenses, a negative 
lens and a positive lens, or one positive lens alone, 

said third lens groufo comprises three lenses, a positive 
lens, a positive lens and! a negative lens, or two lenses, a 
positive lens and a negative lens, and 

said third lens group, has at least one aspherical 
surface therein, : 

provided that said zoL lens system -satisfies the 
following condition (10): I 

2.5 mm < f B (min) < 4.8 urn •■• • (10) 

where f B(min) is a value obtiined when a length, as calculated 
on an air basis, from a final surface of a powered lens in 
said zoom lens system to an liage plane is minimized in an 
overall zooming zone. ^ 

2. The zooib lens system according to claim 1, wherein 
the positive lelL^d negative lens in said third lens group 
are cemented toBetheA. 
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3. The zoom lens system according to claim 1 or 2, 
wherein said thikrd lens group moves from the image plane sxde 
to the object siae during zooming from the wide-angle end to 
the telephoto end! 

4. The zooA lens system according to claim 1, wherein 
said first lens group remains fixed during zooming. 

5. The zoom iLens system according to claim 1, wherein 
said second lens consists of two lenses, a negative lens and 
a positive lens fromVthe object side. 

10 6. The zoom leps system according to claim 1, wherein 

said fourth lens groups consists of one positive lens alone. 

7. The zoom lens system according to claim 1, which 
satisfies the f ollowing\condition (a): 

.3 < |L 3 |/|L 2 | < 1.0 • • • (a) 

15 where L2 is an ai^ount of ^aid second lens group from the wide- 
angle end to thei^tki^hot^j end, and L3 is an amount of said 
third lens group from the tyide-angle end to the telephoto 
end. 

8. The zoom lens system according to claim 1, wherein 
20 said second lens group has a\ least one aspherical surface 

therein. 

9. The zoom lens systeih according to claim 1, wherein 
said fourth lens group has at J^east one aspherical surface 
therein . 

25 10. A zoom lens system coniprising, in order from an 

object side of said zoom lens system, a first lens group that 
has positive refracting power and Vemains fixed during 
zooming, a second lens group that has negative refracting 



power and moves ^rom an object side to an image plane side of 
said zoom lens system during zooming from a wide-angle end**tcT 
a telephoto end oA said zoom lens system, a third lens group 
that has positive nefracting power and moves from the image 
plane side to the object side during zooming from the wide- 
angle end to the teltephoto end and a fourth lens group that 
has positive refracting power and is movable during zooming, 
and satisfying the following conditions (1) and (10): 

0.5 < |F 2 /F 3 | < 1.2 • • • (1) 

2 . $ mm < fB(min) < 4.8 mm • • • ( 10 ) 

where F± is a focal len&th of an i-th lens group, and f B <min) 
is a value obtained wheri a length, as calculated on an air 
basis, from a f in^I\surf Ace of a powered lens in said zoom 
lens system to an/^iage p\ane is minimized in an overall 
zooming zone. v 

11. A zoom lens system comprising, in order from an 
object side of said zoom lehs system, a first lens group that 
has positive refracting powA: and remains fixed during 
zooming, a second lens group Vthat has negative refracting 
power and moves from an object side to an image plane side of 
said zoom lens system during zooming from a wide-angle end to 
a telephoto end of said zoom lens system, a third lens group 

that has positive refracting power and moves from the image 

\ 

plane side to the object side during zooming from the wide- 
angle end to the telephoto end arid a fourth lens group that 
has positive refracting power and\is movable during zooming, 
and satisfying the following conditions (2) and (10): 

0.49 < IB3/L2I < 1 • • • (2) 
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mm < fB(min) < 4.8 mm 



(10) 



where Li is an amount 6*f movement of an i-th lens group from 
the wide-angle end to the telephoto end, and fB(min) is a 
value obtained when a leftgth, as calculated on an air basis, 
from a final surface of a\ powered lens in said zoom lens 
system to an image plane is minimized in an overall zooming 
zone . \ 

12. A zoom lens system comprising, in order from an 
object side of said zoom lefts system, a first lens group that 
has positive refracting power and remains fixed during 
zooming, a second lens group Vthat has negative refracting 
power and moves from an object side to an image plane side of 
said zoom lens system during zooming from a wide-angle end to 
a telephoto end of said Zoom l&is system, a third lens group 
that has positive refracting pober and moves from the image 
plane side to the object Vide dufcing zooming from the wide- 
angle end to the telephoto end and a fourth lens group that 
has positive refracting power and\is movable during zooming, 

provided that said zoom lens system satisfies the 
following conditions (3) and (10): \ 



where (F3, 4w ) is a composite focal le*ngth of said third and 
fourth lens groups at the wide-angle end, IH is a radius of 
an image circle, and f B <inin) is a value tobtained when a 
length, as calculated on an air basis, from a final surface 
of a powered lens in said, zoom lens systekn to an image plane 
is minimized in an overall zooming zone. \ 



2 < (F 3/ 4wV IH < 3 - 3 



(3) 



2.5 mm < fB(min) ^4.8 mm 



(10) 



13. A zoom lens system comprising, in order from an 
object side of said zooxm lens system, a first lens group 
having positive refracting power, a second lens group that 
has negative refracting power and moves from an object side 
5 to an image plane side of tsaid zoom lens system during 

zooming from a wide-angle end to a telephoto end of said zoom 
lens system, a third lens garoup having positive refracting 
power and a fourth lens group that has positive refracting 
power and is movable during kooming , wherein : 
10 said third lens group comprises, in order from an object 

side thereof, a positive lens convex on an object side 
thereof and a doublet consisting of a positive lens convex on 
an object side thereof and a negative lens concave on an 
image side thereof, anp peripheries of object side-directed 



15 convex surfaces of bot£ said object-side positive lens and 
said doublet in said third lens group are held by a lens 
holder barrel while said convex surfaces are abutting at said 
peripheries or some points on said lens holder barrel, 
provided that said zoom lens sysrtem satisfies the following 
20 condition (10): I 



where fB(min) is a value obtained when a length, as calculated 
on an air basis, from a final surnace of a powered lens in 
said zoom lens system to an image ©lane is minimized in an 
25 overall zooming zone. \ 

14. A zoom lens system comprising, in order from an 
object side of said zoom lens systemA a first lens group that 
has positive refracting power and remains fixed during 




2.5 mm < fB(min) < 4.8 mm 



(10) 
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zooming, a secon^ lens group that has negative refracting 
power and moves from an object side to an image plane side of 
said zoom lens system during zooming from a wide-angle end to 
a telephoto end of \ said system, a third lens group that has 
5 positive refracting power and moves from the image plane side 
to the object side Airing zooming from the wide-angle end to 
the telephoto end ana a fourth lens group that has positive 
refracting power and Is movable during zooming, 

provided that sain zoom lens system satisfies the 
10 following conditions (l\), (2) and (10): 

0.5 < |F 2 /F 3 | < 1.2 (1) 

0.49 < |L 3 /L 2 | < 1 • • • (2) 

< fB(min) < 4.8 mm • • • (10) 

where Fi is a focal lengtm of an i-th lens group, Li is an 
15 amount of movement of an iAth lens group from the wide-angle 
end to the telephoto end, and fB(min) is a value obtained when 
a length, as calculated on an air basis, from a final surface 
of a powered lens in said zoom lens system to an image plane 
is minimized in an overall zoaping zone. 
20 15. A zoom lens system comprising, in order from an 

object side of said zoom lens system, a first lens group that 
has positive refracting power ana remains fixed during 
zooming, a second lens group that\ has negative refracting 
power and moves from an object side to an image plane side of 
25 said zoom lens system during zooming from a wide-angle end to 
a telephoto end of said system, a tmLrd lens group that has 
positive refracting power and moves rarom the image plane side 
to the object side during zooming froim the wide-angle end to 
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the telephoto ena and a fourth lens group that has positive 
refracting power ctaid is movable during zooming, 

provided that\said zoom lens system satisfies the 
following condition^ (1), (3) and (10): 

0.5 < | F 2 /F 3 I < 1.2 • • • (1) 

2 < (F 3 , 4w)/IH < 3.3 (3) 
2 .\5 mm < fB(min) < 4 . 8 mm ••• (10) 

where F± is a focal length of an i-th lens group, (F3, 4 W ) is 
a composite focal lengt^i of said third and fourth lens groups 
at the wide-angle end, If is a radius of an image circle, and 
f B(min) is a value obtained when a length, as calculated on an 
air basis, from a f^al surface of a powered lens in said 
zoom lens system t#> an ima^e plane is minimized in an overall 
zooming zone. 

16. A zoom lens systeA comprising, in order from an 
object side of said zoom lens system, a first lens group that 
has positive refracting power Vand remains fixed during 
zooming, a second lens group that has negative refracting 
power and moves from an object side to an image plane side of 
said zoom lens system during zooming from a wide-angle end to 
a telephoto end of said zoom lens system, a third lens group 
that has positive refracting power and moves from the image 
plane side to the object side during zooming from the wide- 
angle end to the telephoto end and a fourth lens group that 
has positive refracting power and is\movable during zooming, 

provided that said zoom lens system satisfies the 
following conditions (2), (3) and (10)* 

0.49 < |L 3 /L2\| < 1 • • • (2) 



.image 



where Li is an amoi 
the wide-angle end 
composite focal len 
at the wide-angle eri 
fB(min) is a value 
air basis, from a 
zoom lens system - 
zooming zone. 

17. A zoom 
object side of said zoom 
has positive refraq 
zooming, a second 
power and moves from an obj 1 
said zoom lens system di 
a telephoto end of said 
that has positive 



2 < (F 3 , 4w)/IH < 3.3 • • • (3) 

2.5 nun < fB(min) < 4.8 mm ••• (10) 

it of movement of an i-th lens group from 
e telephoto end, (F3, 4 W ) is a 
>f said third and fourth lens groups 
H is a radius of an image circle, and 
led when a length, as calculated on an 
surface of a powered lens in said 

plane is minimized in an overall 
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ens 



wer 



zoom 
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comprising, in order from an 
system, a first lens group that 
and remains fixed during 
that has negative refracting 
jet side to an image plane side of 
zooming from a wide-angle end to 
lens system, a third lens group 
: ower and moves from the image 



plane side to the object side during zooming from the wide- 
angle end to the telephoto end and a fourth lens group that 
has positive refracting power and is movable during zooming, 

provided that said zoom lens\ system satisfies the 
following conditions (1) , (2), (3 A and (10): 

0.5 < IF2VF3I < 1.2 ... • (1) 

0.49 < IL3YL2I < 1 • • • (2) 

2 < (F 3/ 4W)/W < 3.3 • (3) 

2.5 mm < fB(min) <B.8mm •••(10) 
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where F± is a foc^l length of an i-th lens group, L± is an 
amount of movement\of an i-th lens group from the wide-angle 
end to the telephotb end, (F 3 , 4w ) is a composite focal length 
of said third and fotirth lens groups at the wide-angle end, 
IH is a radius of an Wage circle, and f B( min) is a value 
obtained when a lengthV as calculated on an air basis, from a 
final surface of a powdred lens in said zoom lens system to 
an image plane is minimized in an overall zooming zone. 

18. The zoom lens by stem according to any one of claims 
10, 11, 12, and 14 to 1 7, \ which satisfies the following 
condition ( 4 ) : 

0.6 < |F 2 /F 3 | < 1 . . . (4) 

where Fi is a focal\length Af an i-th lens group. 

19. The zooin lens system according to claim 17, wherein 
said fourth lens group moves ^long an optical axis direction 
for focusing. 

20. The zoom lens systenA according to claim 17, which 
satisfies the following condition (5): 

O.i < F3/F4 < 0.8 • • • (5) 

wherein Fi is a focal length of aVi i-th lens group. 

21. The zoom lens system according to claim 17, which 
satisfies the following condition (16): 

0.4 <\ I p 2 T I < 1 ••♦ (6) 

where p 2 T is a lateral magnification \of the second lens group 
of the telephoto end of said system. 

22. The zoom lens system according to claim 17, wherein 
said fourth lens group consists of one positive lens. 
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23. The zoom l^ns system according to claim 17, wherein 
said third lens group ^consists of three lenses, a positive 
lens, a positive lens ^nd a negative lens in order from an 
object side thereof. 

24. The zoom lens\svstem according to claim 17, wherein 
at least one surface in ^aid third lens group is an 
aspherical surface, 

25. The zoom lens system according to claim 17, wherein 
at least one surface in sa^d fourth lens group is an 
aspherical surface. 

26. The zoom lens system according to claim 17, wherein 
at least one surface in said\ second lens group is an 
aspherical surface, 

27. A zoom lens system comprising, in order from an 
object side of said z^V^ns feystem, a first lens group that 
has positive refracting power ^id remains fixed during 
zooming, a second lens group that has negative refracting 
power and moves from an object skde to an image plane side of 
said system during zooming from a wide-angle end to a 
telephoto end of said zoom lens system, a third lens group 
that has positive refracting power\and moves from the image 
plane side to the object side during zooming from the wide- 
angle end to the telephoto end and e& fourth lens group that 
has positive refracting power and is movable during zooming, 
wherein said first lens group consists\of one positive lens, 
and a lens in said second lens group th^t is located nearest 
to an object side thereof is a negative 
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provided that said zoom lens system satisfies the 
following conditions (7) and (10): 

V21 < 40 (7) 

• 5 mm < fB(min) < 4.8 mm ••• (10) 

where V21 is an Abbe \s number of said negative lens located 
nearest to the object\side of said second lens group, and 
fB(min) is a value obtaVned when a length, as calculated on an 
air basis, from a final\ surface of a powered lens in said 
zoom lens system to an ^mage plane is minimized in an overall 
10 zooming zone. 

28. The zoom lens system according to claim 27, which 
satisfies the following condition (8): 

V21 < 35 • • • ( 8 ) 

29. The zoom /lens system according to claim 17, which 
15 satisfies the following' condition (7): 

\ v 2 i < 40 • • • (7) 

where V21 is an Abbe's number of the negative lens located 
nearest to the object side ok said second lens group. 

30. The zoom lens system according to claim 17, which 
20 satisfies the following condition (8): 

\ v 2 i < 35 * • • (8) 

where V21 is an Abbe's number of the negative lens located 
nearest to the object side of said second lens group. 

31. The zoom lens system according to claim 17 or 27, 
25 wherein said third lens group comprises, in order from an 




object side thereof, a positive lens convex on an object side 
thereof and a doublet consisting of >a positive lens convex on 
an object side thereof and a negative^ lens concave on an 



image plane sideYthereof , and peripheries of object: side- 
directed convex surfaces of both said object-side positive 
lens and said doublet in said third lens group are held by a 
lens holder barrel while said convex surfaces are abutting at 
said peripheries or s^ome points on said lens holder barrel. 

32. A zoom lens\ system comprising , in order from an 
object side of said zo\>m lens system, a first lens group that 
has positive refracting power and remains fixed during 
zooming, a second lens Aroup that has negative refracting 
power and moves from an object side to an image plane side of 
said zoom lens system durrLng zooming from a wide-angle end to 
a telephoto end of said zoom lens system, a third lens group 
that has positive refracting power and moves constantly from 



/ / 



the image planeHside to thQ object side during zooming from 
the wide-angle end to the telephoto end and a fourth lens 
group that has positive refracting power and is movable 
during zooming, wherein saidrthird lens group comprises a 
doublet consisting of a positoLve lens and a negative lens, 
and said fourth lens group comprises one positive lens, 
provided that said zoom l^ns system satisfies the 
following condition ( 10 ) : 

2-5 mm < fB(\iin) < 4.8 mm ••• (10) 

where fB(min) is a value obtained\ when a length, as calculated 
on an air basis, from a final surface of a powered lens in 
said zoom lens system to an image p^ane is minimized in an 
overall zooming zone. 
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33. The zoom lens system according to claim 32, wherein 
at least one surface of the positive lens in said fourth lens 
group is an aspherical\surf ace. 

34. A zoom lens sVstem comprising, in order from an 
object side of said zoonfi lens system, a first lens group that 
has positive refracting dower and remains fixed during 
zooming, a second lens group that has negative refracting 
power and moves from an object side to an image plane side of 
said zoom lens system during zooming from a wide-angle end to 
a telephoto end of said zoom lens system, a third lens group 
that has positive ref r act ing\ power and moves constantly from 
the image plane side to the (Abject side during zooming from 
the wide-angle end to the telephoto end and a fourth lens 
group that has positive* refracting power and is movable 
during zooming, where^i each of said second and third lens 
groups comprises a dobbl^fe^oOnsfi.sting of a positive lens and 
a negative lens , 

provided that said zoom len^ system satisfies the 
following condition (10): 

2.5 mm < fB(min\) < 4.8 mm (10) 
where fB(min) is a value obtained when a length, as calculated 
on an air basis, from a final surface of a powered lens in 
said zoom lens system to an image p^ane is minimized in an 
overall zooming zone. 

35. A zoom lens system comprising, in order from an 
object side of said zoom lens system, aVfirst lens group that 
has positive refracting power and remain^ fixed during 
zooming, a second lens group that has negatdve refracting 
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power and moves from an object side to an image plane side of 
said zoom lens system auring zooming from a wide-angle end to 
a telephoto end of said\zoom lens system, a third lens group 
that has positive refracting power and moves constantly from 
5 the image plane side to vhe object side during zooming from 
the wide-angle end to the\ telephoto end and a fourth lens 
group that has positive refracting power and is movable 
during zooming, wherein said third lens group comprises, in 
order from an object side thereof, a positive lens, and a 
10 doublet consisting of a poslitive lens and a negative lens, 
provided that said zooip lens system satisfies the 
following condition (10): 

2.5 mm <\f B <min) < 4,8 mm (10) 
where fB(min) is a valu^^obtalned when a length, as calculated 
15 on an air basis, from/a fina^ surface of a powered lens in 
said zoom lens system to an image plane is minimized in an 
overall zooming zone. 

36. A zoom lens system comprising, in order from an 
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object side of said zoom lens system, a first lens group 
having positive refracting power, a second lens group having 
negative refracting power, a third lens group having positive 
refracting power and a fourth le^s group having positive 
refracting power, wherein during zooming, a space between 
said first and second lens groups ,\ a space between said 
25 second and third lens groups and a space between said third 
and fourth lens groups vary independently, said third lens 
group comprises, in order from an object side thereof, a 
double-convex positive lens, and a doublet consisting of a 
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positive meniscus lens convex on an object side thereof and a 
negative meniscus lens, land said fourth lens group comprises 
a double-convex lens having a large curvature on an object 
side surface thereof, 

provided that said z<3>om lens system satisfies the 
following condition (10): 

2.5 mm V: f B <min) < 4.8 mm ••• (10) 

where fB(min) is a value obtained when a length, as calculated 
on an air basis, from a final surface of a powered lens in 
said zoom lens system to an pjnage plane is minimized in an 
overall zooming zone. 

37. A zoom len^s^st^mlcomprising, in order from an 
object side of said zoom lenst system, a first lens group 
having positive refracting power, a second lens group having 
negative refracting power, a third lens group having positive 
refracting power and a fourth Itens group having positive 
refracting power, wherein during zooming, a space between 
said first and second lens groups, a space between said 
second and third lens groups and la space between said third 
and fourth lens groups vary independently, said first lens 
group comprises one positive lensj said second lens group 
comprises three lenses or, in order from an object side 
thereof, a single lens and a doublet consisting of a negative 
lens and a positive lens, said thir^ lens group comprises 
three lenses or, in order from an obnect side thereof, a 
single lens and a doublet consisting \of a positive lens and a 
negative lens, and said fourth lens g^oup comprises one 
positive lens, 



provided that said zoom lens system satisfies the 
following condition ( m ) : 

2.S^ mm < fB(min) < 4,8 mm (10) 

where fB(min) is -a value\ obtained when a length, as calculated 
on an air basis, from a tfinal surface of a powered lens in 
said zoom lens system to\an image plane is minimized in an 
overall zooming zone. \ 

38. A zoom lens system comprising, in order from an 
object side of said zoom lens system, a first lens group 
having positive refracting* power , a second lens group having 
negative refracting pow^r, \a third lens group having positive 
refracting power and a/ifourth lens group having positive 
refracting power, wherei^a^iiMring zooming, a space between 
said first and second lens groups, a space between said 
second and third lens groups land a space between said third 
and fourth lens groups vary independently, said first lens 
group comprises two lenses or\a positive lens and a negative 
lens, and said second or thirdl lens group comprises a doublet 
consisting of at least one set \ of a positive lens and a 
negative lens, \ 

provided that said zoom lens system satisfies the 
following condition (10): \ 

2.5 mm < f B (mi\i) < 4.8 mm • • • (10) 

where fB(min) is a value obtained When a length, as calculated 
on an air basis, from a final surface of a powered lens in 
said zoom lens system to an image plane is minimized in an 
overall zooming zone. \ 



\ 

39. A zoom lens ^system comprising, in order from an 
object side of said zodm lens system, a first lens group that 
has positive refracting* power and remains fixed during 
zooming, a second lens group that has negative refracting 
power and moves from an object side to an image plane side of 
said zoom lens system during zooming from a wide-angle end to 
a telephoto end of said zbom lens system, a third lens group 
that has positive refracting power and moves constantly from 
the image plane side to thfe object side during zooming from 
the wide-angle end to the ttelephoto end and a fourth lens 
group that comprises one lens component, has positive 
refracting power and is.moveflDle during zooming, wherein each 
of said second and third liens groups comprises a doublet 
consisting of a positive \lens and a negative lens, and said 
third lens group or said fourth lens group has at least one 
aspherical surface therein. 

40. A zoom lens system c&mprising, in order from an 
object side of said zoom lens system, a first lens group 
having positive refracting poweri, a second lens group having 
negative refracting power, a thiid lens group having positive 
refracting power and a fourth lens group having positive 
refracting power, wherein during zooming, a space between 
said first and second lens groups, W space between said 
second and third lens groups and a s^pace between said third 
and fourth lens groups vary independently, said first lens 
group comprises one positive lens, said second lens group 
comprises three lenses or, in order from an object side 
thereof, a single lens and a doublet consisting of a negative 
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lens and a positive Dtens, said third lens group comprises 
three lenses or, in order from an object side thereof, a 
single lens and a doutxLet consisting of a positive lens and a 
negative lens, said fourth lens group comprises one positive 
lens, and said thi^rd lehs group or said fourth lens group has 
at least one aspnerical \ surface therein. 

41. The zoom ^lehs 1 system according to any one of claims 
1, 10 to 17, 27, and 32 Ipo 40, which satisfies the following 
condition (11): 

2.5 mia < fB(max) <4.8mm ••• (11) 

where fB(max) is a value obtained when a length, as calculated 
on an air basis, from a final surface of a powered lens in 
said zoom lens system to an image plane is maximized in an 
overall zooming zone. 




